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Purification  of  BydroQarbons  for  Uso  as  Solvonts 
in  Far  Ultraviolet  Spectroscopy 

O 

k ^ by  W*  J.  Potts  Jr.1 


For  the  farthor  ultraviolot  region  of  solution 
^iCtrosoopy  (bolow  2200A*),  thoro  aro  at  prosont 
classos  of  practical  solvonts:  water,  with 

, reflKjimisslon  to  about  1800A*  in  thin  colls^,  Is  not 
gonorally  applicablo  for  organic  moloculos  because  of 
Insolubility;  cortain  fluorocarbons,  in  which  most  organic 
moloculos  have  very  low  solubility,  havo  shown  trans- 
mission to  as  far  as  1565A*  in  a thin  coll,  after 

3 

careful  and  repeated  purification  ; and  cortain 
paraffin  hydrocarbons,  which  can  be  purifiod  without 
great  difficulty,  and  which  dissolvo  most  organic 
compounds  to  a sufficiont  oxtont  for  use  in  this 
spectral  rogion,  whore  molar  extinction  coefficients 
are  generally  high*  Othor  solvents  all  show  high 


extinction  coofficionts  in  this  rogion 


2,4,5 


purpose  of  this  paper  is  to  point  out  tho  rcraarkablo 


transmission  in  thick  colls  of  isopontano,  ono  such 
hydrocarbon  studied,  and  also  to  montion  its  valuo 
as  ono  of  tho  coinpononta  of  a rigid  glass  at  77°K. 

Four  hydrocarbons,  n-heptano,  isopontano, 

3-mo  thy  lpontano  and  mcthylcyolohoxano,  woro  oxaminod 
for  thoir  transmission  at  various  stages  of  purifi- 
cation* Tho  n-hoptano  was  obtainod  from  ’Vcstvaco 


Chomical  Co*,  tho  other  throo  arc  Phillips  Potroloum 
Co*  ^puro"  grade  hydrocarbons.  On  tho  curvos  shown. 
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the  da  ta  above  2100a.  was  obtained  vi  th  a Becloaan  model 

DU  quartz  spectrophotometer,  usinp  1 cm.  silica  cells, 

with  water,  redistilled  from  T'KnO^  as  a blank®.  Belov 

2100a.,  the  data  was  obtained  with  a Cario-Sch  iiitt-Ott 
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Vacuum  fluorite  snectroyraph  , usin"  a liquid  path  length 
of  .1  c..,,  with  a path  of  0.13  mm.  as  a blank;  the  resultinr 
ulc-tes  werc-tr aced  on  a Leeds  an oh o r t hruo  rscordinr 
densitometer,  and  rescinds  converted  to  percent  trans- 
mission®. Th9  error  is  within  5 transmission  percent 
throurhout  the  curves.  The  purif  icc  tion  procedure  for 
each  hydrocarbon  was  the  -seme.- 

Curve  #1  in  each  firure  shows  the  transmission  of  the 
untrea  t ed  hydrocarbon . 

Curve  #2  "hvejs-- the  transmission  after  vigorously 
stirrhny  with  G.P.  113804  for  four  hours,  then  washing 
twice  with  0.1c  tilled  ^waterj  and  . drying  over  anhydrous 
CaSO^.  Longer  or  repeated  treatment  with  F2SO4  was  found 
to  have  no  further  effect. 

Curve  #3  yives  the  transmission  after  passing  the 
hydrocarbon  through  a silica  "el  column  .18"  lono,  1“  in 
diameter,  e-sployiny  Davidson  r,-200  mesh  silica  pel.  The 
column  is  water- jacketed  to  absorb  the  heat  of  surface 
adsorption  end.  prevent  boilin"  of  the  more  volatile  hydro- 
carbons. Treatment  with  silica  "el  was  found  to  have 
lessened— ef-Lect  -unless  a he  pel  end.  the  hydrocarbon  were 
a’osolutelv  drv.  Hence  it  is  neceosarv  to  activate  the 
silica  pel  in  its  own  r lass  column  bw  he?,  tin"  at  3f.0°  0. 
for  12  hours  in  a furnace,  and.  to  cool  it  m a moisture- 
free  atmosphere.  The  hydrocarbon  i.A  then  refluxed  with 
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sodium  wire  for  one  hour,  to  remove  the  last  traces  of 
water,  end  then  distilled  from  fresh  sodium  wire,  through 
a lodbielniak  Column  of  40  theoretical  plates,  directly 
into  the  silica  pel  column;  that  is,  the  silica  '’■el  column 
is  attached  to  the  head  of  the  fractionatin'-''  column  with 
around  glass  ioints,  the  only  vent  to  the'  air  b3inr  a 
CaClg  tube.  If  these  precautions  are  not  taken,  tie  effec- 
tiveness of  the  silica  pel  treatment,  particularly  in  the 
case  of  isopentane,  is  greatly  reduced. 

Curve  #4  shows  transmission  after  a repetition  of  the 
silica  r-el  treatment /emitting  t'e  one  hour  reflux:  with 
sodium  prior  to  distillation.  In  the  case  of  isopentane^ 
only  the  first  fraction  cotin^  through  the  silica  <^el  the 
second  time  is  used,  for  best  results. 

Conclusions , 

n-hc-pta ns  transmits  almost  100^  to  2100A.  in  a 1 cm 
cell;  thiu.us.eful  transmission  limit  in  a 0.13  mm.  cell  is 
1720A.  These  results  can  he  obtained  simrly  by  F2SO4 
-treatment  alone,  and  the  purity  is  mainta  ined~*-ifch  storere  • 
Thus,  n-heytane  is  recommended  for  all  studies  at  room 
temneratuie  above  2100A.,  aid  in  si  o.rt  path  lengths  oelow 
2100a. 

Isooenta  ne  siiov  s useful  transmission  to  1790A.  in  a 
1 cm.  cell,  to  1720A.  in  a.  0.13  mm.  cell.  It  keens  its 
purity  for  a few  months  if  kent  j.n  a tightly  stoppered 
bottle;  upon  longer  standing,  it  or-  a in  begins  to  show  the 
s a? .is  absorption  region  at  2050a.  (see  curve  #3,  isopentane). 
Hence  for  ionpei  path  lenrth  studies  below  2100A,,  iso- 
pentane is  recommenced. 
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S-meth^lcen  £ has  slightly  better  transmission 

properties  than  n-hoptane,  with  n^;  i Iv  ).00%  transmission 

to  shout  2050A.  it  has  the  acditi  onal  acvr utf -o  that  it 

forms  a.  r^id  class  by  itself  on  coolin^  to  77°K.  Its 

o 

k-'^’-irw  properties  are  poor,  bovver  . 

Me thylcyclohexane  used  alone  does  not  have  such  rood 
transmission  prooeities;  however,  it  reti ins  it3  purity 
with  stor^re.  a mixtui  e of  1 oart  methylcyclohoxane  and 
6 carts  isonentane  has  useful  transmission  to  1850A.  in  a 
1 cm.  cell;  at  77°K.,  the  mixture  forms  a r'POd  ririd  ^lass^, 
ant  the  "thermal  tail”  toward,  the  red  disappears,  rivmr 
useful  transmission  to  1700a.  in  a cell  1.2  cm.  lonp  (to 
be  discussed  in  a f orthcominr  k nor)  . 

Fluorocr rbon3 . An  attempt  bv  the  author  to  find  a 
mixture  of  fluorocarbons  v-hich  Y'ould  form  a food  n^id 
flass  at  lov/  temperatures  met  with  failure,  even  thourh  a 
varietv  of  fluorocarbons  end  porf luoroethers  was  used. 
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